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(54) OPTICAL INFORMATION READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
information reader capable of appropriately reading only 
the information of a desired reading object even when 
objects to be read are acjjacent to each other. 
SOLUTION: A telecentric optical system 5 composed of 
an image forming lens 5 and an aperture diaphragm 5b is 
incorporated in a main body case 3, and arranged at a 
side nearer to a reading port 4 than a CCD are sensor 
12. Then, the aperture diaphragm 5b is arranged 
between the image forming lens 5a and the CCD area 
sensor 1 2, that is, the aperture diaphragm 5b is arranged 
at the rear side focal point of an image space formed by 
the image forming lens 5a. Then, the so called 'object 
side telecentric optical system' is constituted. 
Therefore, the object side telecentric optical system 5 is 
arranged so that all main light beams can be made in 
parallel to an optical axis. Thus, it is possible to always, 
maintain the same object side reading viewing angle in a 
readable range without depending on the depth of focus 
of the image forming lens 5a. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]An optical information reader comprising: 
Body casing provided with a reading opening. 

A two-dimensional sensor which is built in this body casing, reads a two-dimensional picture by 
which image formation was carried out to an acceptance surface, changes a read two- 
dimensional picture into an electrical signal, and outputs it, It is built in said body casing by the 
side of said reading opening rather than this two-dimensional sensor, The object side telecentric 
optical system which comprises an aperture diaphragm arranged at a backside focus of image 
space by image formation lens to which enter into and an acceptance surface of said two- 
dimensional sensor is made to carry out image formation of the catoptric light from a read object 
of the exterior incorporated from said reading opening, and the image formation lens concerned. 

[Claim 2]An optical information reader, wherein said reading opening is formed in opening size 
only with the bigger specified quantity than the read object concerned on the basis of a size of 
said read object in the optical information reader according to claim 1 . 

[Claim 3]An optical information reader, wherein opening size of said reading opening is set as 
size of said image formation lens in the optical information reader according to claim 2. 
[Claim 4]An optical information reader, wherein opening size of said reading opening is 
constituted by two or more steps considering a size of said image formation lens as a maximum 
in the optical information reader according to claim 2 so that change setting out is possible. 
[Claim 5]An optical information reader, wherein opening size of said reading opening is 
constituted in the optical information reader according to claim 4 so that change setting out is 
possible by adjusting a position of a movable member established near [ said ] the reading 
opening. 

[Claim 6]In the optical information reader according to claim 4, said reading opening, An optical 
information reader constituting so that change setting out is possible, when a replacement to 
said body casing is possible and opening size of said reading opening changes selectively for said 
body casing a reading opening where the opening sizes itself differ. 

[Claim 7]In the optical information reader according to claim 4, a reading opening established in 
said body casing fixed is set as a size of said maximum, and. An optical information reader 
constituting by putting a reading opening unit in which opening sizes differ on the reading 
opening concerned provided fixed so that change setting out of said opening size is possible. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical information reader which reads the 
information on two-dimensional read objects, such as a two dimensional code, for example. 
[0002] 

[Description of the Prior Art]Conventionally, image formation of the image of two-dimensional 
read objects, such as a two dimensional code recorded on the recording medium, is carried out 
to the optical sensor using CCD etc., and the optical information reader which reads information, 
including the two dimensional code, exists. The image formation optical system used in such a 
device is a reduction optical system, as illustrated to drawin g 3. 

Reading becomes possible in the range which the depth of focus of an image formation lens 
allows. 

Therefore, where the reading opening of an optical information reader is separated from a read 

object, reading is possible, and it is convenient at the point. 

[0003] 

[Problem(s) to be Solved by the Invention]However, since a view will become large in connection 
with it if reading distance is enlarged, when a read object approaches and is recorded, two or 
more read objects may go into a view at once. 

[0004]For example, since only the two dimensional code 101 of hope is caught within the view 
from a comparatively small reading distance when shown in drawing 4 (a), it is satisfactory, but 
when shown, for example in drawing 4 (b) and (c), Since it has caught from a comparatively big 
reading distance, not only the two dimensional code 101 of hope but the adjoining two 
dimensional code 102 is going into a view. In the case of [ of (c) ] a part of two dimensional code 
102 which adjoins in the case of drawing 4 (b), all are caught at the same view. Therefore, it 
becomes easy to generate a read error, such as reading of the two dimensional code 101 to wish 
becoming impossible, or being read as different data from the data currently originally recorded 
on the two dimensional code 101. In the menu sheet 110 as especially shown in drawing 5 , since 
the small two dimensional code 1 1 1 approaches and a large number are arranged, it will be easy 
to produce the above-mentioned problem, and it will be the cause of a read error. 
[0005] Resolution will also become low, if reading distance becomes large and a view becomes 
large in connection with it. That is, if reading distance becomes large in the **************** 
two dimensional code 101 as shown in drawing 4 (d) when reading distance is small, resolution 
will fall to a target as a small picture relatively like drawing 4 (e) as a result of **********. 
Therefore, it becomes easy to generate a read error too. 

[0006]Then, an object of this invention is to provide appropriately the optical information reader 
which can be read only for the information on a read object for which it wishes, even if it is a 
case where a read object approaches and is arranged. 
[0007] 

[The means for solving a technical problem and an effect of the invention] The optical 
information reader according to claim 1 made in order to attain with the above-mentioned 
purpose, It has the object side telecentric optical system which comprises an aperture 
diaphragm arranged at the backside focus of the image space by the image formation lens to 
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which enter into and the acceptance surface of a two-dimensional sensor is made to carry out 
image formation of the catoptric light from the read object of the exterior incorporated from the 
reading opening, and its image formation lens. Since the aperture diaphragm is arranged at the 
backside focus of image space, all the chief rays become parallel to an optic axis in object 
space. Therefore, the reading view by the side of an object can always secure the same view, 
without being dependent on the depth of focus of an image formation lens. 
[0008]Therefore, a problem which "an acjjoining read object" explained as a problem in 
conventional technology enters and produces within the same view can be prevented. For 
example, though many two dimensional code 1 1 1 comrades are close like drawing 5 , only the two 
dimensional code 1 1 1 of hope can be read and a read error can be prevented. Since many 
situations which must be recorded in a space to which desire of the space-saving-izing was 
carried out by various-sortsHzation of a menu content, and many two dimensional codes 1 1 1 
were restricted especially arise, this invention is dramatically effective. Since a reading view 
does not spread, in a total range which can be read, reading by almost equal resolution becomes 
possible. 

[0009]By the way, since all the chief rays become parallel to an optic axis in the object side 
telecentric optical system in object space, it will depend for a size of a reading view by the side 
of an object also on a size of a reading opening. Therefore, if it forms in opening size only with 
the bigger specified quantity than the read object on the basis of a size of a read object as 
shown in claim 2, a reading view can also be set as size only with the bigger specified quantity 
than a read object. Therefore, only a read object which he wishes more certainly can be caught 
now within a view. It is effective, when the two dimensional code 1 1 1 approaches dramatically 
and is arranged like the menu sheet 110 especially shown in drawing 5. 
[0010]And if opening size of this reading opening is set as size of an image formation lens as 
shown in claim 3, it is still more effective in respect of a miniaturization. However, since the 
optical information reader itself must be changed according to size of a read object if opening 
size is fixed, as shown in claim 4, it is also preferred to constitute a size of an image formation 
lens for opening size of a reading opening so that change setting out to two or more steps is 
possible as a maximum. If it does in this way, suitable opening size can be chosen according to a 
read object, using the same optical information reader. 

[001 1]Many things are considered as this technique of carrying out "it is composition so that 
change setting out is possible." For example, as shown in claim 5, it is possible to constitute so 
that change setting out is possible by adjusting a position of a movable member established near 
the reading opening. As shown in claim 6, a replacement of a reading opening to body casing is 
made possible, and it may constitute by changing selectively for body casing a reading opening 
where the opening sizes itself differ so that change setting out is possible. As shown in claim 7, 
a reading opening established in body casing fixed is set as a maximum size, and opening size 
may be constituted by putting a reading opening unit in which opening sizes differ on the reading 
opening provided fixed so that change setting out is possible. 

[0012]As mentioned also to an example of the menu sheet 110 of drawing 5 mentioned above as 
a read object, it is possible to be a two dimensional code, but it may be a character etc. besides 
it 

[0013] 

[Embodiment of the Invention] Hereafter, the example to which this invention was applied is 
described using a drawing. The outline composition of the optical information reader 1 with which 
the invention mentioned above was applied to the block diagram of drawing 1 is shown. 
[0014]The optical information reader 1 The telecentric optical system 5 and the control circuit 
10, The lighting light emitting diode (lighting LED) 1 1 and CCD area sensor 12, The amplifying 
circuit 13, the binarization circuit 14, the specific ratio detector circuit 15, the synchronization 
pulse generation circuit 16, the address generation circuit 17, the image memory 20, the buzzer 
30, the switch 31, and the communication I/F circuit 33 and a center are used, and it is 
constituted. 

[0015]The control circuit 10 is constituted as a computer system provided with CPU, ROM, 
RAM, I/O, etc., performs read processing etc. which are later mentioned according to the 
program memorized by ROM, and is controlling each composition of the optical information 
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reader 1 . The telecentric optical system 5 is mentioned later. 

[0016]Lighting LED1 1 irradiates with the red light for lighting to a read object. It aims at reading 
the two dimensional code 11 1 as shown, for example in drawing 5 in this example. Generally this 
two dimensional code 1 1 1 is called QR Code. 

[0017]CCD area sensor 12 has CCD which is two or more photo detectors arranged in two 
dimensions, picturizes the external world and outputs the two-dimensional picture as a 
horizontal scanning line signal. This scanning line signal is amplified by the amplifying circuit 13, 
and is outputted to the binarization circuit 14. 

[0018]The amplifying circuit 13 is an amplification factor corresponding to the gain control 
voltage inputted from the control circuit 10, and amplifies the scanning line signal outputted from 
CCD area sensor 12. The binarization circuit 14 binary-izes the scanning line signal amplified in 
the amplifying circuit 13 based on a threshold, and outputs it to the specific ratio detector 
circuit 15 and the image memory 20. 

[0019]The specific ratio detector circuit 15 detects a predetermined frequency component ratio 
from the inside of the scanning line signal binary-ized in the binarization circuit 14, and outputs 
the detection result to the image memory 20. The binary data outputted from the binarization 
circuit 14 is memorized by the image memory 20. Since a picture is repeatedly detected in CCD 
area sensor 12, whenever the detection is repeated, the image data in the image memory 20 is 
updated. 

[0020]The synchronization pulse generation circuit 16 outputs a synchronization pulse finer 
enough than the pulse of the two-dimensional image data outputted from CCD area sensor 12. 
The address generation circuit 1 7 counts this synchronization pulse, and generates each address 
to the image memory 20. Binary data is written in the image memory 20 by 8 bitwises for every 
address. 

[0021 ]On the other hand, detect the specific ratio detector circuit 15 and the change to "0" 
from "1" in the signal from the binarization circuit 14, or the change to "1" from "0" from a 
certain change point before the next change point. By counting the synchronization pulse 
outputted from the synchronization pulse generation circuit 1 6, the length which the length 
which ** (1) in a two-dimensional picture follows, and dark (0) follow is found. The ratio 
corresponding to the specific pattern which the two dimensional code 111 of a read object has is 
detected from the ratio of this length. 

[0022]The buzzer 30 is for making beep sounds, such as an informing sound at the time of 
reading completion, a read error, a communication error, utter. The switch 31 is used for a 
reading switch for a user to direct the start of read processing. 

[0023]The communication I/F circuit 33 communicates via the cable 34 between the external 
devices which are not illustrated. Then, d rawing 2 is also referred to and explained about the 
telecentric optical system 5. Although the telecentric optical system 5 of this example 
comprises the image formation lens 5a and the aperture diaphragm 5b, as shown in drawing 2 (a), 
these are built in the body casing 3. Though CCD area sensor 12 mentioned above is also 
natural, it is built in the body casing 3, but the telecentric optical system 5 is arranged by the 
reading opening 4 established in the body casing 3 at the near side. 

[0024]And speaking of the physical relationship of the image formation lens 5a, the aperture 
diaphragm 5b, and CCD area sensor 12, the aperture diaphragm 5b is arranged between the 
image formation lens 5a and CCD area sensor 12. In detail, as shown in drawin g 2 (a), the 
aperture diaphragm 5b is arranged at the backside focus of the image space by the image 
formation lens 5a. That is, although the image formation lens 5a enters and makes the 
acceptance surface of CCD area sensor 1 2 carry out image formation of the catoptric light from 
the read object of the exterior incorporated from the reading opening 4, Since the aperture 
diaphragm 5b is arranged at the backside focus of the image space by the image formation lens 
5a, what is called an "object side telecentric optical system" will be constituted. 
[0025]Thus, since the optical information reader 1 of this example is provided with the object 
side telecentric optical system 5, it becomes parallel [ all the chief rays ] to an optic axis in 
object space. Therefore, as shown in drawin g 2 (a), the reading view by the side of an object can 
always secure the same view in the range which can be read, without being dependent on the 
depth of focus of the image formation lens 5a. 
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[0026]Therefore, though many two dimensional code 1 1 1 comrades are close like the menu 
sheet 110 shown, for example in drawing 5, If it sets up so that only the specified quantity may 
become large rather than the two dimensional code 1 1 1 whose reading view shown in drawing 2 
(a) is a read object, only the two dimensional code 1 1 1 which he wishes certainly can be caught 
within a view. This reading view is realizable by forming the opening size of the reading opening 4 
in size only with the bigger specified quantity than the size of the two dimensional code 111 of a 
read object Thus, a read error can be prevented if only the two dimensional code 1 1 1 of hope 
can be read. Since many situations which must be recorded in the space to which desire of the 
space-saving-izing was carried out by various-sorts-ization of the menu content, and many two 
dimensional codes 1 1 1 were restricted especially arise, it is dramatically effective. 
[0027]Since a reading view other than the effect of preventing reading accidentally the read 
object which ac(joins in this way does not spread, the effect that reading by almost equal 
resolution becomes possible in the total range which can be read can also be demonstrated. As 
mentioned above, this invention is not limited to such an embodiment at all, and can be carried 
out with the gestalt which becomes various in the range which does not deviate from the main 
point of this invention. 

[0028](D For example, in composition of being shown in drawing 2 (a). To use in order to read 
the two dimensional code 1 1 1 described at the menu sheet 1 10 shown, for example in drawing 5 
since the size of the reading opening 4 was immobilization, it is necessary to form the opening 
size of the reading opening 4 on the basis of the size of the two dimensional code 111. When it 
does in this way, it must stop however, having to prepare another optical information reader 1 
about the read object from which size differs. Therefore, it is preferred to enable it to also 
secure the point of preventing reading accidentally the effect mentioned above, i.e., an adjoining 
read object, with the one optical information reader 1, enabling it to read the read object of two 
or more sizes. Some are explained as a policy for that. 

[0029] First, as shown in drawing 2 (b), it is possible by forming the movable member 43 near the 
reading opening 4, and acjjusting the position of the movable member 43 to make it opening size 
become small rather than the reading opening 4 where the 2nd reading opening 44 by the 
movable member 43 is from the first. About the movable member 43, the slot etc. which were 
established in the body casing 3 are made engaged slidably, and it is possible that the user 
enables it to adjust the position manually. Of course, it may enable it to adjust the position with 
an operation switch automatically like an electric diaphragm of a camera. 

[0030]By constituting the portion including the reading opening 4 in the body casing 3, so that a 
replacement is possible, preparing two or more reading openings 4 where the opening sizes itself 
differ, and changing the either for the body casing 3 selectively, opening size may be constituted 
so that change setting out is possible. As shown in drawing 2 (c). opening size may be 
constituted by putting the reading opening unit 53 which has the reading opening 54 where 
opening size is smaller than the reading opening 4 on the body casing 3 to the reading opening 4 
provided fixed so that change setting out is possible. In this case, only according to the frictional 
force between the body casing 3 and the reading opening unit 53, both may be made to be fixed, 
a thread groove (mountain) may be established in the periphery of the body casing 3, and the 
inner circumference of the reading opening unit 53, respectively, and both may be screwed on. 
Of course, both may be screwed with the set screw of a different body. 

[0031]When it constitutes the opening size of the reading opening 4 so that change is possible, 
and these explanation may also show, the size of the image formation lens 5a will be made into a 
maximum. Therefore, what is necessary is just to prepare the movable member 43 (refer to 
drawing 2 (b)) and the reading opening unit 53 (refer to drawing 2 (c)) for changing into opening 
size smaller than the image formation lens 5a. 

[0032]Thus, if change setting out to two or more opening sizes is possible, according to the read 
object from which size differs, can respond appropriately, using the same optical information 
reader 1, but. When the size of the image formation lens 5a is also set up according to the 
smallest size of the read objects, though natural, it can apply only to one kind of size, but in 
respect of a miniaturization, it is effective. 

[0033](2) As mentioned in addition also to the example of the menu sheet 1 10 of drawing 5 
mentioned above as a read object, it is possible to be the two dimensional code 111, but it may 
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be a character etc. besides it. That is, it is because it is not limited to a two dimensional code as 
the read object in order to aim at preventing the read object which is not expected of the 
picture read in two dimensions from being mixed etc. However, since the rectangle is generally 
used in many cases, a two dimensional code is mentioned as what has a typical two dimensional 
code as a read object in the case of applying this invention to the optical information reader 1 
with being too set [ much ] as a rectangular reading view. 

[0034]As a two dimensional code, it may not be restricted to QR Code mentioned above, but 
they may be a two dimensional code of the other matrix type, and a two dimensional code of a 
stack type. 

[Translation done.] 
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